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APPENDIX B

Definitions, Nomenclature, and Units

AFB - Air Force Base

Aquifer - geologic unit capable of storing and
transmitting significant quantities of water.

SRS
o o

D.P.D.0, - Defense Property Disposal Office
DoD ~ Department of Defense
EMP - Electromagnetic Profiling

o }'7{ ’

N

EPA - Envirommental Protection Agency
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o o o 0o o
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GC - Gas Chromatography

TeTe s e
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GC-MS ~ Gas Chromatography-Mass Spectrometry

L

IRP - Installation Restoration Program

vl
B

Aol

JP-4 - Jet Propulsion fuel
mg/L - Milligrams per liter

oal e \. ) .\

msl - mean sea level
0& - 0il and Grease
PCE - tetrachlorethylene (perchloroethylene)

A\
i
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PD-680 - Petroleum distillate (aliphatic) used as a safety
cleaning solvent

POL - Petroleum, oil, and lubricants

PVC - Polyvinyl Chloride

RCRA - Resource Conservation and Recovery Act
TCE - trichloroethene

TOC - Total Organic Carbon

TOX - Total Organic Halogens

ug/L - Micrograms per Liter

ug/ml - Micrograms per milliliter

ug/g - Micrograms per gram

USAF - United States Air Force

o 0o 0 o 0 0 0o o0 o o

VES ~ Vertical electrical soundings, earth resistivity

_ ,..-";.

VOC ~ Volatile organic compound

.

o O o

WSA - Weapons Storage Area
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INSTALLATION RESTORATION PROGRAM
PHASE II - CONFIRMATION/QUANTIFICATION
(STAGE 1) CARSWELL AFB TEXAS

I. DESCRIPTION OF WORK

= The purpose of this task is to undertake a field survey at Carswell AFB
TX to determine: (1) the presence or absence of contamination within the
specified areas of the survey; (2) the potential for migration of identified
contaminants in the various eavironmental media; (3) additional investiga-
tions necessary to define the magnitude, extent, direction and rate of migra-
tion of identified contaminants; and (4) potential environmental consequences
and health risks of migrating contaminants, i;__-m-

The Phase I IRP report (mailed onder separate cover) incorporates the

background and description of the sites for this task., To accomplish this
survey effort, the contractor shall take the following actionms:

A. Genersal
1. Vell Installation:

s. Each borehole shall be drilled in accordance with ASTM
procedures.

b. Install 33 boreholes for a total of 1440 linear feet., Twenty—
four .. %, boreholes shall be completed as ground-water monitoring wells for a
total of 1280 linear feet,

¢. Each well shall be developed as soon as practical after
completion by blowing with air and pumping or by using a bailer., VWell
development shall proceed uantil the discharge water is clear and free of
sediment to the fullest extent practical.

d. Field permeability tests shall be performed in accordance with
ASTM procedures.

e. Hollow stem suger techniques shall be used to install
boreholes and monitoring wells in the upper zone (alluvium) to allow the
collection of split-samples. Split—spoon samples shall be collected,

.containerized, described and logged at § ft intervals or at stratum changes.

Samples to be analyzed chemically (per para B.) shall be capped, frozem and
package for overnight shipment to the appropriate laboratory. Two split-spoon
samples from each well/borehole shall be selected based on color, odor, and
organic vapor analysis (OVA) and analyzed per Table 2, Atch 3. The remaining
samples shall be archived and analyzed only if contamination is found in the
first samples,

f. Each ground-water monitoring well shall be screened over the
entire saturated thickness,

g. Air rotary methods shall be used for drilling momitor wells
into the Paluxy. Special precantions shall be taken to ensure that

F33615-84-D-4402/0006 C-6
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contaminants are not introduced into the Paluxy during drilling or as s result
of migration around the borehole after well installation.

(824
v
i

h. Schedule 40 PVC shall be nsed for upper zone wells and :;ﬂ

schedule 80 PVC for Paluxy wells and any well over 100 feet deep. ;:$
S

2. The contractor shall monitor all exploratory well drilling and ;&:
borehole operations with an OVA instrument to identify potential gemeration of &-J
hazardous and/or toxic materials. In addition, the contractor shall monitor ?}v
drill cuttings for discoloration and odor. During drilling operatioms, if -:*j
soil cuttings are suspected to be hazardous (based on OVA measurement, odors, :;:j
or discoloration), the contractor shall place them in proper containers and T
test them for EP Toxicity and Ignitibility., Results of this monitoring shall -
be included in boring logs. o
3. Sampling and Analysis E:R

a. All water samples collected shall be analyzed on site for pH, f:i
temperature, and the specific conductance. Sampling, maximum holding time, i%@
and preservation of samples shall strictly comply with the following L§"
references: Standard Methods for the Examination of Water and Wastewater, ﬂ%ﬁ
current edition; ASTM, Section 11, Water and Environmental Technology; Methods e
for Organic Chemical Analysis of Municipal and Industrial Wastewater, EPA- jﬁf
600/4-82-057; and Methods for Chemical Analysis of Waters and Wastes, EPA Sy
Manual 600/4-79-020. All chemical analyses (water, sediment and soil) shall i;;
meet the required limits of detection for the applicable EPA method identified f';
in Table 1, Attachment 1. NN
VALY

b. Locations where water, soil, or sediment samples are taken ;23

shall be surveyed and marked where possible with a permanent marker, and the N
location documented on a project site map. :fb

c. Split all water, sediment and soil samples as part of the
contractor’s specific Quality Assurance/Quality Control (QA/QC) protocols and
procedures. One set of samples shall be analyzed by the contractor. The
other set of samples shall be forwarded for analysis through overnight
delivery to:

s A
o

5
’
[N

l- ':'
o /- .

R

ik

»

USAF OEHL/SA

Bldg 140 :ij
Brooks AFB TX 78235 oy
o

The samples sent to the USAF OEHL/SA shall be accompanied by the following ::1
information: B
(1) Purpose of sample (analyte) N

)

-

(2) Installation name (base) bj:

N

(3) Sample number (on containers) E_‘:

(4) Source/location of sample ;fi

.

(5) Contract Task Numbers and Title of Project :3

¢d

e
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(6) Method of collection (bailer, suction pump, air-lift pump

etc.)
(7) Volumes removed before sample taken
(8) Special Conditions (use of surrogates, filtering, etc.)
(9) Preservatives used, especially any nonstandard types.
X This information shall be forwarded with each sample by properly
o5 completing an AF Form 2752 (copy of form and instructions on proper completion
":. mailed under separate cover). In addition, copies of field logs documenting
o sample collection parameters should accompany the samples.
Chain-of-custody records for all samples, field blanks, and quality
control duplicates shall be maintained.
:; d. Water levels shall be measured at all monitoring wells to the
:: nearest 0.01 feet.
e. All wells shall be purged prior to sampling to emsure that
fresh formation water is collected. Purging shall proceed until at least
) three well volumes of water have been displaced or until pH, temperature, and
Ly specific conductance stabilize. If water flow to the well is too low or
: recharge too slow to meet the above conditions, the contractor shall document
N the number of volumes.purged and sample in the most practical manner to get a
representative sample. All sampling in the upper zone shall be coamducted
using 2-inch stainless steel Kemmerer sampler, teflon bailer, or PVC bailer.
o Sampling in the Paluxy shall be done with a dedicated pump installed in each
» well.
hY
A
-

f. Second-column confirmation shall be required when detection
limits exceed values identified in Attachment 1, for EPA Methods 601 and 602.
) Second column confirmation shall be conducted on a maximum of 50% of the
samples collected for these analyses. Total number of samples for Method 601
and 602 in Attachment 2 include these confirmation analyses,

g. Ground-water elevations shall be measured at three points in
time on all wells, One measurement shall be taken when the well is developed,
8 second when the sample is obtained and the third approximately one month
, after sampling. Measurements shall be referenced to an established,

surveyed
mark-point on the top of the well casing.

h. Flow conditions shall be documented for all surface-water
sampling.

4. Field data collected for each site shall be plotted and mapped,The
1 nature, magnitude, and potential for contaminant flow within each zome to
. receiving streams and groundwaters shall be estimated. Upon completion of
each sampling and analysis effort, the data shall be tabulated in the next RBD
Status report as specified in Item VI delow.

- §. Determine the areal extent of the sites by reviewing available
o serial photos of the base, both historical and the most recent panchromatic
e infrared.

- F33615-84-D-4402/0006 c-8
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B. In addition to items delineated in A above, conduct the following
specific actions at the indicated sites on Carswell AFB:

1. Site 13, Flightline Drainage Ditch

a. Hand auger six soil borings to a depth of 10 ft at locations
as shown in Figure 1, Atch 2. Samples shall be collected at two foot
intervals and analyzed as shown in Table 2, Atch 3.

b. Three sediment samples shall be collected at locations shown
in Figure 1, Atch 2 and analyzed as shown in Table 2, Atch 3.

2. S8ite 12, Fire Department Training Area No. 2

8. Geologic conditions and plume existence shall be determined by
a site geophysical survey (electromagnetics snd electrical resistivity).

b. Three ground-water monitoring wells (ome upgradient, two
downgradient) shall be installed in the upper zone to an average depth of 40
ft (total of 120 linear ft) as shown in Figure 2, Atch 4. Collect split—spoon
samples per A.l.e and analyze as shown in Table 2, Atch 3.

¢. Collect two rounds of ground-water samples from each well
(total of 6 samples) one month apart, and anslyze for parameters shown in
Table 2, Atch 3.

d. Collect two surface water samples (one month apart) from the
small tributary to Farmers Branch north of the site and analyze for parameters
shown in Table 2, Atch 3.

e. Hand auger ome soil boring to a depth of ten feet. Collect 5
soil samples (2 ft intervals) and analyze per Table 2, Atch 3. Collect one
ground-water sample and analyze per Table 2, Atch 3.

3. Site 17, POL Tank Farm

a. Eight soil borings (2 upgradient, 6 downgradient) shall be
drilled to a maximum depth of 20 feet each (total of 160 linear ft) as shown
in Figore 3, Atch §. Analyze soil from each borehole for signs of fuels by
observing odor, color, and OVA measurements.

b. Collect one water sample from each borehole (total of eight)
and analyze per Table 2, Atch 3.

c. Collect split—spoon samples per A.l.e from each of the eight
wells and analyze per Table 2, Atch 3,

4, Site 10, Waste Burial Area

a. Conduct a geophysical survey (electromagnetic, electrical
resistivity, and magnetometer) to define the site geologic conditions, waste
boundaries, and any plume present.

F33615-84-D-4402/0006 c-9
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b. Install three upper zone monitor wells (Figure 2, Atch 4) to ﬂt
an average depth of 40 ft (totsl of 120 linear feet). One well shall be §£1
drilled upgradient and two downgradieat. Collect split-spoon samples per ::
A.l.e and analyze as shown in Table 2, Atch 3, 'ﬁg
o
P
¢, Collect two water samples (one month apart) from each well and 3;

analyze per Table 2, Atch 3. Py
-
5. Site 16, Unnamed Stream ;g
I
2, Hand auger three soil borings to s maximum depth of 10 ft each $$
(total of 30 linear feet) at locations shown in Figure ¢, Atch 6. Collect o
samples at two foot intervals, a total of 15 soil samples. Anmalyze two soil o

samples from each borehole based on OVA, odor, or color per Table 2, Atch 3.

Archive the remaining samples and analyze if the previous samples are found o~
to be contaminated. ib
o
b. Collect two samples (one month apart) from the stream and :b
analyze per Table 2, Atch 3. g
-y
c. Collect two water samples (one month.apart) from the oil/water if
separator and analyze per Table 2, Atch 3. jy
P
d. Conduct a geophysical survey (magnetometer) in the vicinity of :}
the abandoned gas station to determine if the tanks are still in place and to Ei
evaluate potential of the site as a source of contamination. s
g
e. Drill three soil borings to an average depth of 40 ft (total ?ﬂ

of 120 linesr feet) as shown in Figure 4, Atch 6. Analyze soils using an OVA.
Collect three water samples and analyze for TOC, TOX, OBE, heavy metals and
Purgeable Organics per Table 2, Atch 3.

4

o
6. Site 15, Entomology Dry Well 2

N

S

a. One sample from the entomology dry well shall be collected and \n:

analyzed for pesticides per Table 2, Atch 3. 'ti

b. Drill three wells (Figure 4, Atch©), in the upper zome (two i;

downgradient and one upgradient). The wells shall be drilled to an average N,
depth of 40 ft (total of 120 linear feet). Each well shall be sampled twice ‘:

(one month apart) and each sample anmalyzed for pesticides per Table 2, Atch 3. §$

Split—-spoon samples shall be collected per A.l.e. and analyzed as shown in "o

Table 2, Atch 3. NS
7. Site 1, Landfill 1 .2

a. Conduct geophysical sarveys (electromagnetic, electrical :S
resistivity, and magnetometer) to delineate waste boundaries and aid in }{

selection of monitor well locations.

AR

b. Drill four wells (one upgradient and three downgradient) into

the opper zome at an average depth of 30 ft (total of 120 linear ft) at o
locations shown in Figure 5, Atch 7, ::
F33615-84-D-4402/0006 c-10 -
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¢. Collect two water samples (one month apart) from each well
(total of 8 samples) and analyze as shown in Table 2, Atch 3. Split-spoon
samples shall be collected per A.l.e. and analyzed as shown in Table 2,
Atch 3.

8. Site 4, Landfill 4

a. Conduct geophysical surveys (electromagnetic, electrical
resistivity, and magnetometer) to define geological conditions and
waste/plume boundaries in the upper zone.

b. Collect two grab samples (one month apart) of the surface
water from the stream east of the site and analyze per Table 2, Atch 3.

¢. Drill five boreholes (one upgradient and four downgradient)
into the upper zone at an average depth of 40 ft each (total of 200 linear
ft). Split-spoon samples shall be collected per A.l.e. and analyzed as shown
in Tabel 2, Atch 3.

d. Each of the five boreholes shall be completed as a groundwater
monitoring well. Two ground-water samples (ome month apart) from each well
shall be analyzed per Table 2, Atch 3.

e. Install one downgradient well to a depth of 200 ft into the
upper Paluxy. Two ground-water samples (onme month apart) shall be collected
and analyzed per Table 2, Atch 3.

9. Site 5, Landfill No. §

a. Conduct geophysical surveys (electromagnetic and electrical
resistivity) to define geological conditions and waste boundaries in the upper
zone.

b. Install three ground-water monitor wells (one upgradient and
two downgradient) in the upper zone (total of 120 linear ft) as shown in
Figure 2, Atch 4, Collect two ground-water samples (one month apart) and
analyze per Table 2, Atch 3. Split-spoon samples shall be collected per
A.l.e, and analyzed as shown in Table 2, Atch 3.

¢. Install one upper Paluxy monitor well (200 linear ft)
upgradient of this site, Collect two ground-water samples (one month apart)
and analyze Table 2, Atch 3, Collect split—-spoon samples per A.l.e and
snalyze as shown in Table 2, Atch 3.

d. Collect two surface water grab samples (one month apart) from
the small stream that flows around the site. Analyze samples per Table 2,
Atch 3.
10, Site 11, Fire Department Training Area No. 1
a. Drill two boreholes (one upgradient and one downgradient) to

an average depth of 40 ft (total of 80 linear ft). Collect split-spoon
samples per A.l.e. and anslyze as shown in Table 2, Atch 3.
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b. Complete the two boreholes as ground-wvater monitor wells,
Collect and analyze two water samples per well (one month apart) per Table 2,
Atch 3.

¢. Hand auger ome soil boring to a depth of 10 ft. Collect soil
samples at two foot intervals (totasl of five) and analyze per Table 2,
Atch 3.

11, 8Site 3, Landfill No. 3

Conduct geophysical surveys (electromagnetic and electrical
resistivity) to define lateral and vertical boundaries of any coantaminant
plume.

12. Veapons Storage Area (WSA) Inspection Shop Site

a. Hand auger three soil borings to am average depth of five
feet and spaced five feet apart.

b. Collect and anmalyze two soil samples from each boring for
purgeable organics and oil and grease per Table 2, Atch 3.

¢. Collect one ground-water sample from the op—site potable water
well and analyze for radioisotopes per Table 2, Atch 3.

C. VWell and Borehole Cleanup

All well and boring area drill cuttings shall be removed and the
general area cleaned following the completion of each well and boring. Only
those drill cuttings suspected as being a hazardous waste (based on discol-
oration, odor, or organic vapor analysis) shall be properly containerized
(according to local civil engineering office requirements) by the contractor
for eventual government disposal. The suspected hazardous waste shall be
tested by the contractor for EP toxicity and Ignitibility. The contractor is
not responsible for ultimate disposal of the drill cuttings. Disposal will be
conducted by base personnel.

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated
in the Informal Technical Information Report (as specified in Item VI below)
and forwarded to the USAF OEHL for review. Results shall also be forwarded as
available in the next monthly RED status report.

E. Reporting

1. A draft report delineating all findings of this field
investigation shall be prepared and forwarded to the USAF OFHL (as specified
in item VI below) for Air Force review and comment., This report shall include
a discussion of the regional/site specific hydrogeology, well and boring logs,
datas from water level surveys, groundwater surface and gradient maps, water
quality and soil analysis results, available geohydrologic cross sections, and
laboxatory quality assurance information. The report shall follow the USAF
OEHL supplied format (mailed under separate cover).
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2. The recommendation section shall sddress each site and list them AN

by catagories., Catagory I shall include sites vhere no further action !E;?
(including remedial actiomn) is required. Datas for these sites is considered -f‘_.‘r:-
sufficient to rule out unacceptable health or environmental risks. Category 3#5:

II sites are those requiring additional monitoring or work to quantify or ) "\'r:*
further assess the extent of current or future contamination., Category III "'-i‘-

sites are sites that will require remedial actions (ready for IRP Phase IV \\
actions). In each case, the contractor will summarize or present the results i
of field data, environmental or regulatory criteria, or other pertinent .-:y:;-
information supporting these conclusions. f,\'_".:-,

EA A
F. Meetings ':."\

The contractor’s project leader shall attend one meeting with Air

L
|

1
|

Force headquarters and regulatory agency personnel to take place at a time to .::-‘1:
be specified by the USAF OEHL. The meeting shall take place at Carswell AFB RO
for a duration of one day (eight hours). -'.';:‘:

:‘4";:‘,

II. SITE LOCATION AND DATES:

Carswell AFB TX ~:S*_;
Date to be established N
1

III. BASE SUPPORT: None .‘_3;\:;
ANy

IV. GOVERNMENT FURNISHED PROPERTY: Nomne ™
_\’\*

V. GOVERNMENT POINTS OF CONTACT: :::57:
N

X

1. Maj George R. New 2, Capt David R. Carpenter :\:':!""
USAF OEHL/TSS USAF Regional Hosp Carswell/SGPB N
Brooks AFB TX 78235 Carswell AFB TX 76127 e
(512) 536-2158 (817) 735-7111 ;\$-.

AV 240-2158 ' AV 739-7111 0N
.'\d‘,.

2. Col Romald D. Burnett ::‘:__
HQ SAC/SGPB -4
Offutt AFB NE 68113 ¥ e
(402) 294-4651 NN

AV 271-4651 . : e
.::\::\
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VI. In addition to sequence numbers 1, 5, and 10 in Attachment 1 to the >
contract, which are applicable to all orders, the sequence numbers listed e
below are applicable to this order. Also shown are data applicable to this '55
order. Ry
e

Sequence No. Block 10 Block 11 Block 12 Block 13 Block 14 :::
3 0/Time . . F' .

' )'-.

4 One/R 8 Mar 85 10 May 85 12 Jul 85 bk 3{

‘ ‘:.

®* Upon completion of amalytical effort before submission of 1st draft report, 3{

®¢ Two draft reports will be required. After incorporating Air Force comments

concerning the first draft report, the contractor shall supply the USAF OEHL ﬂ}
with one copy of the second draft report. TUpon acceptance of the second {il
draft, the USAF OFHL will furnish a distribution list for the remaining 24 oy
copies of the second draft. The contractor shall supply 50 copies plus the .
original camera ready copy of the final report. j;
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Table 1 Analytical Detection Parameters
DETECTION
ANALYTE METHOD LIMIT (pg/L)  QA/GC

0il and Grease (IR) EPA 413.2 100

Total Organic Carbon (TOC)* EPA 415.1 1000
Total Organic Halogens (TOX)®* EPA 9020 5 (5 pg/g)
Purgeable Organics EPA 601,602 es

pH EPA 150.1 +0.1 unit
Specific Conductance EPA 120.1 1 umhbho/cm
Lead EPA

EP Toxicity EPA 1310 sss
Ignitability EPA 1010 b
Phenols EPA - 0.5 mg/Kg

<

o,
Y

L

® Detection limit for TOC must be 3 times the noise level of the instrument.
Laboratory distilled water must show no response; if it shows a response,
corrections of positive results must be made.

#® Varies with compound. Refer to EPA method referenced above,

sss Metal pg/L of solution

As 10
Ba 200
Cd 10
Cr 50
Pb 20
Hg 1
Se 10
Ag 10

sess Find if sample is ignitible at 140 degrees Farenheit or below. If so, it
is a hazardous waste.
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‘- Table 2. IRP Phase II, Stage 1 Sampling Parameters _:‘_
SAMPLING LOCATION "
SUB o
» ANALYTE #13 #12 #17 #a0 #HE6 #5 A #1 #5 #11 WSA OTHER TOTAL ~R
¢ .
. - e
¢ TOC 76 8 66 3G TG 8G 2w 2w 4G 73 "~
2W 4w 126 8G
R
J'_‘"!'
v TOX 308 76 8G 6G 3G 8G 8G 4G 142 o
2 3B 2W  16S 6S uw 8s 8s 9s e
i 6S 6S "_\:
0" :_\.‘
0&G 308 TG 8G 6G 3G 8¢ 126 8G 4G 6S 162 :
3B 2W  16S 6S 4w 8s 2w 9s 5
: 6S 6s 8s N
[- Lead 36 13 i
k. 4w e
b 6S ?r“
< EP Toxicity 308 2 35 Y
N 3B X
b N
K. Pesticides 11¢ 126 123 126 6G 106 P
N 98 1258 3W 3W 1S DAY
128 [
# el
* Phenols 7G 8G 126 8G 4G 84 oS
’ 2w 8s 125 8sS 9s RN
A
Primary Heavy 116 8G 126 8G 4G 84
* Metals W 8s 128 8s 9s e
. 6S N
b2 Purgeable 116 9G  sG 126 3W 126 6G  9S 170 bl
. Organics 3 98 6w 128 18G 3W 14 8 .L
17s 9s 128 »
-
> COD W 2w RS
i Ay
v Ignitability 2 2 NI
a ;-‘;.
y Radiochemical 1G 1 o8
: 3
N No. Wells/ \';:
Boreholes 0 3 8 3 0 3 4 6 4 2 0 33 N
' Total Depth of vad
3+ Wells/Boreholes 0 120 160 120 0 120 120 400 320 80 0 1440 \;
')
~ GsGround-water samples -
* S=Soil samples ‘
[- W=Surface-water samples :.\_.
b> BzSediment samples ::';'-
. "Radiochemical: Gross A, Groas B, and Total Radium s
= F33615-84-D-4402/0006 c-17 ATCH 3 .
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Phase 11 Stage 1 Program,

Sites No. 4, 5, 10, 11, 12
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APPENDIX D
Well Numbering System

The well and borings drilled at Carswell AFB during the Phase II
investigation are identified by a two-part label. The label consists of a
number followed by a letter of the alphabet. The number refers to the site
at which the well or boring is located. The letter refers to the position of
the well relative to the hydrogeology of the site. The letter A is assigned
to the well believed to be upgradient from the site. The letter B, and those
consecutive after it, are assigned to wells and borings that are downgradient

of their respective sites.

An example is well 15A, The well is located at site No. 15, and is
believed to be upgradient of any contamination that may be present at the
site. Well 12C is located at site No. 12 and is believed to be downgradient

of any contamination present at the site.

One boring not drilled during the Phase II investigation was includ-
ed on the base-wide cross-section, A-A'. This boring was identified as #27 on
the "Master Plan Soil Boring and Monument Data, Carswell AFB", prepared in
June 1967. This plan was prepared by Carter and Burgess, Engineers, of Fort
Worth, under contract AF 25(600)-4683,
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RADIAN
CORPORATION

Project Carswell AFDP IRP

Log: Monitor Well 14

Location

Drilled by _ SWL (CME 75)

Dates of Drilling/Well Completion ___1/]19/85
Elevations: Land Surface ___ 566,62

Measuring Point 510,42
Total Depth 9 fr.

P TAC W L P, TR T A T TR TR ALY

Logged by ___J.B, Chapman Drilling, Sampling Methods : iL-
Depth Sample Blows per Sample Graphic Well
(ft) Type 6 inchea I.D. Log Geologic Descriptioa Notes Completion
+5= -
- o
0- - § 8 .
CLAY; silty, black. © 3
- -
ss 2-5 1Al CLAY; brown, moist; grades to gray & H]
5= (850888) clay with minor pebbles and sand — v -
just above 5 ft. > @
Limestone at 7 feet. Pt
- —Ir—LT_]LIMESTONE. d -
r—x——] End of boring: 9 feet.
10- -
15- -
20~ -
25~ -
30- -
35~ -
40~
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Log: Monitor Well 1B

Project __ Carswell AFB IRP

Location

Drilled by __ S¥L (GE 75)

Dates of Drilling/Well Completion 1/19/85

Elevations: Land Surface 360,69 Measuring Point _560.24
Total Depth 20 ft,

Logged by __J.B. Chapman

Driiling, Sempling Methods __Hollow-stem auger: solit-spoog =~

b
(S
. (AN
Depth Sample Blows per Semple Graphbic Well :-'\'
(£t)  Type 6 inches 1.D. Log Geologic Description Notes Completion .
LA
- - X~
%)
k
- - (S
.‘,1\
g=ed T |ASPEALT.
VRS \\ A
- -/|I\” M Wy MPILL; contains pieces of comerete o -
\45//’“\\ and tar. é
s 10-9 8 .33 W, = V] p ) =1
5= I\ //\ Y d - -
73y = — |2
- = 45y N Seal
7 '
PR—— |
Ss 3-4 182 CLAY; dark gray to black; moist. Water at 9 feet. =
10- (850886) — -
/ §
- e -
=
8s 7-9 183 CLAY; dark gray; cohesive; veather- : .
15- ed shale. yiI=ia - "
.= ‘<
O = ‘.
- = - ~
‘ ZICLAY; brown; gravelly zone at 19.5 = -
ss 4=b 184 ft. containing pebbles over 1 in. — i
20- (850887) L in dismeter, grading back into -_— - %
brown clay st 19.7 ft. .
Eud of boring: 20 feet.
25- -
30~ -
35- -
40~

E-4
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8s 4/6 1c2

\ -
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| RADIAN Log: Mouitor Well iC
) CORPORATION
/
) Project Carswell AFB IRP Dates of Drilling/Well Completion ___1/19/85
) Location DPDO, South Yaxd Elevations: Land Surface 560,46 Measuring Poiot 360,03
: Drilled by __ SWL (CME 75) Total Depth __ 34 ft,
' Logged by __J.B, Chavman_ Drilling, Sempling Methods ___ Hollow-stem auger: split-spoon =
— . Sampling Becoxd .
Depth Semple Blows per Sample Graphic Well -
(fe) Type 6 iaches I.D. Log Geologic Description Notes Completion vy
N ~
3 +5= - v
~
i i g"z_
P
\ A
\ 0- T - AT
X N, = \ # Z?| ASPHALT; cement, fill material. AT
3 7 Y N> ol
. YN zy = ot
- - P - e
Ny W ’\\\\,// S ::‘}
3 ss 31/14 1c1 vy, o T,\\ FILL; contains concrete pieces. ' ;" :
5= ~ ‘ - .
CLAY; black; contains wood chips. | Y
" l -‘h‘.‘.
“ \ - '.~:_-
h, - ..J.
‘ o X
Q
3
&)

o r7

TR

NN

10- - .".::;
\ s
: L
. a o
B . . [ .« - .'_v .
F CLAY; brown; contains minor pebbles . 2 R
. ss 6/7 1c3 and shell fragments. Drager resction. RN
» 15- (850884) - SN
i St
- ! S :,
- CLAY; brown to gray; minor sand aand .- o)
. ss 3/4 1c4 pebbles (up to 1.5 cm in diameter); Seay: ~
20~ moist. - ‘- e
’.-4’
_ _ oo
CLAY; brown to gray; contains peb- — -
88 3/4 1C5 bles snd increasing sand vith Water. < = -
25- (850885) depth; wvet. § = - ‘e
= ,
T=s .
- § =z - l'_..
CLAY; brown to gray; contains sand, O =g Tean
LT ] 4/4 1€6 minor pebbles, and limestone frag- ; =
30- / ments. - A
_ 7 _
E SHALE; bluish~gray; limonite staipo-
L] 7/12 1c7 ing; weathered.
35- End of boring: 34 feet. -
40~

.

h..- a_ e

R e T g N At
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RADIAN Log: Momitor Well __ 1D .
) CORPORATION o
\* -.._n
.\d Project __Carsyell AFB IRP Dates of Drilling/Well Completion 1/18/85 _~
"y Location __ East of DPDO Elevatious: Land Surface ____ 560,46 _  Measuring Point 564,06 Y
Drilled by SWL (CME 75) Total Depth 24_ft, -
Logged by _J.B, Chapman Drilling, Sempling Methods ; it- -
R
”
. . N
N e————Sampling Record ) I
< Depth Ssample Blows per Sample Graphic Well -
~ (fe) Type 6 inches 1.D. Log Geologic Description Notes Completion ::\
“~
"y - »
o +5- "o
- r—] - )
1': f:._ ‘
"5. 0- CLAY; dark brown to black, trace - e
. to some silt and fine sand, few RS
o gravel. A
- - N
Ss 44 ibl ] H >
> g 2 - S
. by ‘-)
N la s
~ .
o - - "
-~ g N2
:J' ss 3~4 1D2 | Grades to tan color, increasing ~a
..: 10- (850876) /ryfine sand. — - e
& Seal '
- — . i
‘:' L] 5=6 1p3 Thin gravel layer at 14 ft; clay .':".
" 15- /]is gray. - ..
iy 1=,
o ] s
- - b - : -4
: ; P-4 g
ss 15-15 1D4 Clay is woist. Fuel odor at 19 ft; = Y
20~ (850877) air sample reaction; ° - L
o 111 NA 1D5 cuttings damp, but e
W (850878) d L no free water. s
._f_ - X—3%—| LIMESTONE; dry, bard. - o
) End of boring: 24 ft. o
..l _— F-‘.
W 25~ - P
*
-
- - N
~ Y
v ‘.\ |
N S
N 30- - S
b R
.+ «
- = - :.'.\-
)
- 35- - O
- el
< N
oA - _ <y
- TN
o N
- 40- - <)
F ] ‘.q
v
- - LY
o
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SN
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RADIAN

CORPORATION

Project Carsvell AFB IRP
Location F

Drilled by __SWL (CME 75)

Logged by L.N. French

Log: Monitor Well 44

Dates of Drilling/Well Completion ___1/14/85
Elevations: Land Surface ____ 624,65 Measuring Point 625.84

Total Depth 26 ft,

Drilling, Sampling Methods

Depth Saemple Blows per

Sample Graphic Well
(fe) Type 6 ioches I.D. Log Geologic Description Notes Completion
5= -

0- CLAY; silty, grsy to black; in- -

cressing sand and gravel with
depth; moist.
-t
a2
ss 4=5 4Al i
S [T} - -
-]
3
- SAND; fine to medium grained, tan No sample recovery © .
to rust, dry; trace to some silt;
R3] 3-4 - trace fine gravel; moist. Seal

10- -

- Water at 13 ft. -

fe=—r
S8 5-3 4A2 —
15- (850806) = g -
&=
——_

- » —_— -
R ——
=

S8 11-37 4A3 SHALE; bluish-grsy; with inter— o =!
20~ bedded limestoue. -
- Limestone at 23.5 -
— ft
End of boring: 24 ft. 1_
25- -
30- -
35~ -
40—
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N RADIAN Log: Monitor Well 4B

: CORPORATION

. Project Carsvell AFD IRP Dates of Drilling/Well Completion ___1/14/85

» Location Elevations: Land Surface ___ 618,69 _  Measuring Point ___620.02

Drilled by SWL (CME 75) Total Depth __24 ft.
Logged by ___ L.N, French Drilling, Sampling Methods H : {g-

<

¢ R

‘ Depth Sample Blows per Sample Graphic Well

‘ (fe) Type 6 inches I.D. Log Geologic Description Notes Completion

i *5= -

3 0- FILL; red to brown, clayey with -

r variable amounts of fine to coarse

g sand, trace fine gravel.

> - CLAY; dark brown, moist; some silt. -

Grades to light brown, increasing
ss 5-8 481 silt. s

- 5= e -

" © e

- .

9 . . . %1

J - SAND; fine to medium grained, tanm, © -

' mostly quartz with some feldspar

%‘ and mica, friable; occasional fine

: 10- gravel. -

! Seal

, = -

Fd

B ss 2-2 4B3

- 15- (850807) Water at 16 ft. j— -

-, § Increasing fine gravel. - i

. H §=§ .
r—
> :

i ss 10-40% B4 SHALE; gray-blue with thin layers *for 5 1/2 in. T

- 20- (850808) of limestone. @ -

> End of boring: 24 ft.

i 25- -

" - -

N 30- -

~

e

s - -

!- 35~ _

N

m

n,‘u - -

F 40- -
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RADTAM
CORPORATION

Project __ Carswell AFB IRP

Location

Drilled by __ SWL (CME 75)

Logged by __L,N, Freuch

Log: Monitor Well 4cC

Dates of Drilling/Well Completion

Elevations: Land Surface ___ 610.82 =  Measuring Point 613.12

Total Depth 29.5 ft,

Drilling, Sampling Methods __ Hollow-stem auger

Depth Sample Blows per
(ft) Type 6 inches

Geologic Description

+5=
[
EH] 3-4
b2
ss 6-~7
10~
S8 23)-27%
13-
S8 16-23
20~ (850804)
LE] 42-8*
25~
S8 -
30- (850805)
35-
40~
et e T T T T T A N
-t N e NN L A P
L PV A.(\.‘fp.{ o {A.’A{\.'ﬂ\

Ak A%

CLAY; dark brown, silty; grades to
sandy clay, light tan, few fine
gravel.

Limestone gravel (1/2 in) at 4 ft.

SAND; fine to medium grained, red-
brown, friable, dry; trace silt;
few limestone and rock fragments.

Gravel and shell layer at 15 ft.,
incressing medium to coarse gravel
interbedded with coarse tan sand.

GRAVEL; fine to coarse, rock frag-

ol ments and shells; with SAND, strati-

fied, medium to coarse grained.

Large limestone cobbles (4-5 in).

LIMESTONE: dark gray; hard.

End of boring: 29.5 ft.

E-9
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4w
A 2
YA A r.

Sy

FAITN N T D
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X N

P e

Grout
Casing

Water at 16 ft.

2
Jon

P ncz AN
[]

) ‘::zm
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Air sample nega-

et
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A e

*for 0.25 im.

Gravel Pack
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Auger refusal.
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g RADIAN Log: Mounitor Well 4D
’ CORPORATION
" . .
Project ___Carsvell AFB IRP Dates of Drilling/Well Completion ___ ]1/10/85
Location Golf Course-East of Radar Facility Elevations: Laad Surface ____ 613,]15 =~ Measuring Point 615,40
Drilled by ___SWL (CME 75) _ Total Depth 30,5 ft, (.
Logged by L.N, French Drilling, Sempling Methods H it- :‘-\‘.
“ oo
—— Sampling Record AT
5' Depth Sample Blows per Semple Graphic Well .
F (ft) Type 6 inches 1.D. Log Geologic Description Notes Completion :,.‘-_.
A o — e
h
R - -
lf
&
&
"o 0- o CLAY; dark brown, moist, some silt. ~
) /////Gndu to tap, gravelly clay wvith
:4 ?f ¢ /decreuing moisture.
l ss 5-5 4D1 /Xf’g X
) 5= -|SAND, tan, fine to medium grained, -
L:‘ quartz, dry.
W) - o
: gof
- [T -
A 38 5-6 4D2 ‘8
- 10- 2.
. i |
N |
~ Ss 9-13 4D3
, 15- -
~
~ Seal
- Water at 18 ft. | -
B S8 17-10 4D4 Increasing coarse sand, with —_
' 20- (850802) gravel and cobbles. =] -
5 i T
. fd 1
[ > ° ° 4 o
. ss 13-18 4D5 29%0 2% o |CRAVEL ; medium to coarse, rock Air sample negative. = @
0%6_0%0 o . [CY mm
25- 0% 0" 0% 0 o 1fcagments and shells; interbedded — -
’°°,°°°°°°°°°°vir.h coarse SAND, tan, etratified. ——
0%0 0% o
_ ? 00 ¢ o0 2
’nﬂ : °°°°° : °°°°° -
ss 8-19 4D6 2 %0’ 2% 2
> o [
3o- (850803) —3——T—|LIMESTONE (?). Refusal at 30.5 ft. -
End of boring: 30.5 ft.
35— - y
S
vt
40- _
S
- - r
L
N
Lo\
E-10
T A A A A I R R N A S N R A Sy AN e
T "_'JA'J!_‘.L-PI ] -_._'.1‘.‘(- AN .L._th._ﬁ.x Yol t,
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RADIAN Log: Monitor Well 4B
CORPORATION
Project __ Carsvell AFB IRP Dates of Drilling/Well Completion 1/10/85
Location ___Northeast of Radar Facility Elevations: Land Surface ____ 617,45 = Measuring Poiat 618,55
Drilled by ___ SWL (CME 75) Total Depth 35 ft.
Logged by LN, French Drilling, Ssmpling Methods : ig-
—  Sempling Recopd =~
Depth Sample Blows per Sample Graphic Well
(fe) Type 6 inches 1.D. Log Geologic Description Notes Completion
+5=~ -—
- — -
0- CLAY; dark brown, moist, with some -
/ silt and fine sand. Grades to
light brown-tan with weathered
- limestone pebbles, incressing silt -
and sand.
ss 10-13 4El
5= . -
' I
v, GRAVEL; fine to wedium, and SAND, |
.. - medium to cosrse grained, medium } -
f brown, stratified, friable, moist. v
\ EH] 90-12 4E2
. 10~ - l -
N .*|Decreasing gravel below 11 ft. F é‘
- 5 13
. !
. ss 5-6 4E3 '
. 15- , -
p ss 13-18 4E4 :
20~ . _
3 Seal
- Ss 5-8 4ES Water at 24 ft,
X 25~ (850800) ot -
N —
- |Gravel layer st 27.5 ft. - = -
. N
. L] 6-8 4E6 Iocreasing gravel. =
: 30- (850801) s -
o i— 0
' =
\ - Air sample negative. g -
SS 264~26* 4E7 Y *for 1.5 im. g
35~ (850801) LIMESTONE; dark gray, hard. Refusal at 35 ft. -
End of boring: 35 ft.
., 40~ -
-
¥ - - r.'r
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RADIAN
CORPORATION

Project ___Carswell AFB IRP

Location ___West of Landfill 5

Drilled by _ SWL (CME 75)

Logged by _L.N, French

Log: Momitor Well 34

Dates of Drilling/Well Completion 1/16/85

_-,4-.-.-

Elevations: Land Surface ___ 619,42 =~ HMeasuring Point 623,22

Total Deptb 32 fr,
Drilling, Sempling Methods

Depth Ssmple Blows per Sample

Geologic Description Notes

(fr) Type 6 inches 1.D.
+5-
0-
S8 8-11 5Al
5-
S8 4~8 5A2
10-
88 9-6 SA3
15-
Ss 8-10 SAL
20-
SS 7-11 5A5
25~ (850858)
S8 13-29 546
30- (850859)
35~
40~

CLAY; mottled reddish browo-tan,
dry, some silt, trace sand and
fine gravel.

Increasing fine sand, silt.

SAND; fine to mediim grained,
light tan, faintly laminated.

Water at 24 ft.
Increasing fine gravel.

GRAVEL; medium to coarse, rock
’|fragments and shell, interbedded

with thin layers of medium to
coarse sand.

LIMESTONE (2).

End of boring: 32 ft. Refusal at 32 ft.
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RADLAN
CORPORATION

Project ___Carsvwell AFB IIP

Location

Drilled by __ SWL (CME 75)

Logged by __L.N, French

Log: Mounitor Well 58

Dates of Drilling/Well Completion

1/15/85

Elevations: Land Surface 597.18 Measuring Point __600.48

Total Depth 9 ft,

Drilling, Sampling Methods

Depth Sample Blows per Sample
(ft) Type 6 inches I.D.

Graphic
Log

Geologic Description

Well
Completion

+5=

581
(850838)

S8 50 (1 in) 5B2

CLAY; dark brown, with variable
amounts of silt, sand and gravel;
moist.

SAND; fine to medium grained,
orange-brown, trace silt and fine
gravel.

SHALE; gray-blue, hard, dry.
End of borimg: 9 ft.

=

Shale at 8 ft.
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RADIAN Log: Mounitor Well ___5C
~ CORPORATION
N . .
b Project Caravell AFB IRP Dates of Drilling/Well Completion 1/15/85
N Location ¥ i Elevations: Land Surfsce ____ 606,63 Measuring Poiot __ 608,73
N Drilled by __ SWL (CME 75) Total Depth .__ 22 f%.
Logged by ___L.N, French Drilling, Sampling Methods -
’ .
{ Depth Sample Blows per  Semple Graphic Well
X (f£e) Type 6 inches L.D. Geologic Description Notes Completion
A 5= —
=" |
. 0- CLAY; medium brown; with some silt ' -
. and fine to coarse sand, increasing ‘
. gravel vith depth. H
" = 1 '5" -
. S 4
ss 3-7 sc1 — |2
. 5= SAND; fine to medium grained, Seal -
N orange-brown, dry; increasing mois~
. ture, few Mn stains.
: -
» ss 7-10 5¢2
' 10- -
N Water at 12 ft.
| P
L [
- 0 |t -
i a
~l=
’ ss 3-2 5¢3 "] Fev layers snd lenses of CLAY, red— Air sample nega- N—
- 15- (850839) ‘I dish-brown, mottled with light tam, tive. :i::‘ @ .
- | plastic; some silt. @ =]
g ¥ . —]
" - — -
-
7 ss 14~11 5C4
20~ (850840) 4 -
- "LIMESTONE (7). E}
A Bud of boring: 22